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Flgure 5.1I Th! Us! ot Anlibiolica and Vacclnes to Combat
Intectious Diseasgs Caused by Microoruanisms Even though
the use ol antibiotics and vaccines has decreased the incidence of
human illness caused by microorganisms in the United States, new
strains of microbes that show resjstance lo many popular antibi-
otics and vaccines are emerging. New antibiotics and vaccines are
required to fight these microb!s.
'Th6 American Soci!ty for Microbiology Report:
Congr!salonal Briefing. Infectious Disease Thr!ats, 2001.
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Ampicillin
Lincotnycin HCI
Methicilin

Streptomycin sulfate
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Tetraryclin! HCI
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Amikacinsulfate Cefotaxime Chiortehacycline Kanarnycinsutfate
Clalithromycin

Cefpodoxineproxetil Clind.mycin
C!ft zidime ErythromycinA Oxytetsacycline

Benzylpenicillin Ceftriaxone Phenoxymethylpenicillin
Gentamicinsulfat! Rifampin

Cefixime Cephalexin tmipenem Spiramycin
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Non-fermentative pathways for synthesis of
branched-chain higher alcohols as biofuels
shota Atsumir, Taizo Hanair & James C, [ iaorr
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Efficient Biofuel Made From cenetlcallv Modified E. Coli Bacteria
ScienceDaily (Jan. 7. 2A08) - Research!rs al lh!
UCLA Henry Samueli School of Engine!dng and
Applied Science have dev6loped a new melhod for
producing nexl-generatjon biofusls by genetically
modirying Escherichia coli bacteria to b! an
efficient biofuel synlh!siz!r. Th! m!hod could
lead to mass produclion of lhese biofusls.

Cd!m3 .boul long-t6m to dl tu!l

prant. & Antm.ts enMEnmntal poblsE @ulting
rcm o.r pEuaon eo usi ..w

. Aori@thl@ and .pun6d in@$d .lbd! lo
F;d lyntl.da biotueB lrfr GtlMblo

6birb, 1116 mmdllv aEilabl!
!t|.n l, .6 pr.ducd fiEm
.gdclhuEl prldFb .ucn a. m,
suCa@o or *d. 6lluls..
Ethanol. hdad, h$ limido. -
ir ir noa .! dnd!d ar ca$l|m &d
musi bo mlt.d eith !6 ld e a .
lrampdtdjo nd. lt ds rdd! io
!bolb kE. ibm ll! .umrdlnt.,
mkh! n @@16 and p'entn! h
ltum b.ing rroEd or di.tlbd!d In
e,3fle hnadrudrE witlFd

Hrghe.cnah alohok ha! 6n.qy
d.Nrus d@ b g@lln., @ nol

s volaiib * @md! .. eh.rcl, and do nol 6!dily a!.dh
Fbi Furtnem!. b. .dld-dxtn .l@hob. ludr d
bbutanol, h5w highs-o.bn. numbsq G$ldne h l4
kn .rdng i. e.ClE. lebut mld C5 ahoh.t! haE d6r
bo. p6du6d lrm 6 MMbh eE wlh yhtd. htch
.fugh ro mk hm vLbl! ar a Oa!.lln. $bsijtn!.

A @ .ttt!oy ha b!n d@lopdl by UCLA p|d!sr ot
ddrlal.nd bimldler sgitHing J!@ U.oi
pad@bEl l!ll@ shotr altunl .nd viium pEfsr Trizo

"The$ slcohols 3! lypicslt rae byprEducL In
tffiiafo.' Uao sld. To nFdit & dlsis lo !.odue
th@ dnpound. u.6lt 6Bult! in totidty in h! ell. Wb
btpa$!d ftl! d[fdty bt l.wddlt lh. mtiE rEtlb.fE
n.idk! in E. @li butdEEd i. int @llubr dEnfttry uJnC
e4!dc ..giBi.C to produd 0ls 6kohdr.'

Th. BsEn l!.m modifr.d k!y p!fwr! In E. @ttio
p..d@ Bsl hbne..i.in atohol. fofr d@s, 6
EnoEH6 erhon $u@, induding ishuianol, 1-hrlarcl, 2-
Bnly-1-but nol, 3-mft ln-buimol a.d 2-Dn i!l.ih.id.

Thi! {raiaoy l!!6gs he E. @tt host hhirt .ori6 .mino
atd blByithoijc p5thMy hy lhiftng p!d ol ii b .l@hol
pr!d!dj6. In pEnidbr, lho t*fn i.{r sd !vor, hlolr
yi.ld. high-.p4ir5rity prlductd ot t.obqt mt tu stud..

Ihi. B !t t 0y op63.n ub@rt6d ftsiid lor bbtu.b
p&du<rid, botl in 6liMd in ots hkm|!.ni.ru.

"Th! .billty to mk! tls b@cn!d-cngin hioh6r.t@hot! $
eftr!ndy i. surpritliC,' LLF *jd. 'Unlik6.th6nol, d!5n|.ro
s not !r.d b pFdud.o lh!s unu$.Ialcohol., .nd th!
b noad!.ta!6lorthhtodoe. Ih.klh.ttl.r6nb!
rEd. by E. 6li i..v!n |lm ruDiirhq. dE E. @tt t. not a
pdl.lno h6t to lols.t 6kolF||. DE$ Bulb En h.t
tlE$ unuMl .kohoh In lu!n b. ||w!i.rl!d..
.ltdddv .. lltrt @hEd ln mtu6 6r .!!rot. tlEr.toE.
s tu 6 ddd te unaid ddld. .. bol!.I! ..d

R.sfttws ha6 sF6lb|y ,dilld Edldcnkt
dl b.dqb bnak lt at dn ialt t)iontt
q,flb.Ee. (ct dt Rdy M,LL L.bqrtntle.s,

.ts .ol b.md by wn6r natu! hs crv- ur.'

ucta ha lLdlr.d th. ielsdoay t fwch o qd@lw
Eyaily-bading lisns lo Gm Inc, . Pasd.m, CEIiL-
based mpsry tolnd!d in 2005.nd d.di6t d to produjng

"Glw trd p.n ot UCLA'3 trtision i! b lrdnlhr t dnd.ck6
lo th6 otlftr:ial sero. lo b6noft lho lublic, s .6 o{did
at tne tBp!d lh.l hie UCL -rl6wl6Fd t!.hn.Lgy m'
play a k!y oL in !ddging ditut6 clEnC. lnd 6mEy
id!p6nd6n!,'eld Ean w!lroialn,.*i.lantdiEclor.ath!
UCLA Ofr! ol lri6llodsl Pop.rty. 'll hr. bs a pl4&F
b 6rk wit| tE lod al G40 0 lhb d4l, .nd E k r
iorMrd ro !n oqoino rclatd3hlp rltn tnd'.

"Thi3 dl!&!{y b!d. b tw oppodlnifg 6. ad6n6d
biotu!l d!wlopmr(" eid Patict Grubs, Gs'! dl!l
d!cjiE 6fier 'A3 06 d6tu. li6tw ot ihl3
l*hnology, s s turlhd our naijs.l inb6b in d.vCooino
.dvaied onMble @ouBb!r!d tu6l.lhatwlll h!lp
sddts tl. isu6 ol dimd. dE.oo and fullG .n!.gry
n.6d! wh'16 @tjng a sion|fidnt mpotliE .dv.it e.'

Liao ha. joln!d G*o! sj!ntific Bdvi&ry tdd. In ihi. ol.,
he $llontnug b pdMd6 i&hnkll@6b dd CuEee
dun.c tF @'@Ejd dslopmnt ol tli3 t!.rtrcloly.

'Dr Lle'. inDur will b6 inv!l@bl. a.6 sl. u0 $e
6|ffiddsDDlr@to! nEdo p@.lbl6 by lh! bekh@ush
l. bcnmk4y .nd bnng dvano.d biotu6l. io mfi.t," 3aid
Manhd P6ts. di!t d4!tc ofhd of cao.

Flll d.r.ib of tho losrch app!{ In llF Ja.. 3 ls. ol ua

Th. @@rcn w6 supporl!d l. p.n by *r. UCt AJ.FrtMl
of EnsEy lBftui6 fd G.nomL. ed Pd@ml6 and in.
UcLA-Mg\ l.d!n. tu C.ll Mlrrto 5!.6 EloldtFn.

Aapld 116 tu1d 66 provl<ld by Lkleaty d C.ntuw,
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IndiSo

Fisrr" r2.8 lndigo bjosynrhesis froh tryptoPhan in SeneticaIy engineered E coli
Tryptophan.s! is an E. .ori enzyme. In pathway A, the naPhthaiene dioxygenase i5

dfrved from th! NAH plasmid; in pathway B, the xylene oxidar! is ftum the rcL
plasmid. E. coli hansforrnants that sFthesize indiSo contain dther Pithway A o. I

Lut not both pathttays.
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TwENTy oFTHE Mosr coMMoN cHEMrcaL polLUTANTs rN THE ENvTFoNMENT

Chomical Pollutsnt

B!nz!n!

Cyanide

Dioxin

Melhyl t-butyl !ther (MTBE)

Nsphthal6n!

Nlules

Psrfiloro6thylen!

P6lcld63 (sbazin!, csbsmal!!, chlodan!, DDT) and herbicides

Ph!nol and related compounds (chlorophsnols)

Polycfi lodnat!d blphenyls {PcBs)

Polycydic arcmatic hydrccarbons (PAHS) and polychlofnated

Radloacllv! compounds

Surf aclanb (det!rgsnts)

Synth!tlc slrogens (6thlnyl ostradlo|}

Tetrachloro!thylon! and tichlorosthyl!n!

Toluens

Trace motals (als!nlc, cadmium, chromium, coppei lead,
m!.cury sllv!4

Itlnltrstolu!n! (TNI)

Petrol!um prcducts us6d to mak! plastics, nylon, r!sins,
rubbei detorgsnts, and many other mat!rials

Wood preserualive to prevent rctting

Minlng proc!ssss and manufactudng ol plastics and metals

Pulp and paper bl!achlng, wasts inoinsration, and chemicat
manufacluring prccesses

Fu6l addltive, automobllo 6xhausl, boat sngines, loaklng
gasolin! tanks

Product of crude oil and psholeum

Rubb!r compounds, plastlcs, and oils

Dry clsaning ag!nt

Chemlcals us!d to kill insocts (p!sticidss) snd w!eds (h6lblckko)

Wbod pr!s!rvativ!s, paints, glu6s, t6xiil6s

Electdcal transistors, cooling and insulating systems

Incinoration of wast6s, automoblle exhaust, oil relinedes, and
leaking oil from c!Ig

Plastlc manufactudng

R!s6arch and m6dical institutions and nuclear power ptants

Manufactudng of palnts, textll6s, concr!te, papsr

F6mal6 hormone (sgtrogen)-related compounds crcatod by a
vadoty of industdal manufucturing proc!sses

Dry cleanlng chemlcals and d!grgasing ag!nts

Petrol!um component pr!s6nt in aclhoslve, inks, paints,

Car battsdes snd metal manufactu.ing prccess!s

Explosive used in building and constructon Indllatrle
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THE }IIcROBIAI ATTAcK puI 
!

The painful utcers of crohn! disease occurwhen the body! immune system attacks the normar

l. LLrutl| Irr.?ta tf,||a th.t produc.,
Int rLukln-tD ltL-tot. .n thmum-c.tmtng
nor..uc, hto $e L Lct r b.ct rt..

t.lh.n ![n.r.pt c.s Or. g!ncid !ro-
duc.s thtmldq .n !ssdtual nutriehr, lott
n l|||.dbcr.rt cJ| Urrftratrtt dUr,

L A Cronn!-dts!.!. plit!ot 3w.[6*! tn
modfied b.crert., tLl|ttrht h. |!.rO
P.tl'|d.l'ddnhbri.ht .th...

bacteria found in the gut. Now scientists are using microbes to fighf back

L rD. b.o.r.IAt cot nL.t|. gut.d D.gtn produdng tL-lO Fl.:rcrt|ha-sr.t a/. IE'.r u|.rc.u. icl and {o-
rut rti. p.t nt'' ov.r.cttY. tmt|rfi! r.!!on!a

a A bn!.s th. ped.nt b.fr Ingf,.0n! tn. hor f.d L r,.at D.c-
ir.r.,|t.txt .|| rtu t.rh -.!i t!_tat at,O.tna
.Fr- rr- &drtrf. h.ah.4 tiying di. ulc.B ti bn .a.
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vAcctN[s
Hepatitis B virus sudace anliSen
Malaria cncunteporozoile protein
HlVl enveroPe Prole n

DIAGNOSTIC5
Hepatitis C vnus Pfotein
HIV-I antiSent

HUMAN THERAPEUTIC ACENTS
Epidemal Brouth faclol

Insulin-like arcwth factor
Platelet-de 

-v!d 
Sowth faclor

Fibroblast grc\^th factor
Chnuloclre-macrophage colony-

itimulating factor

. Elood coagulalion factor xlla
Hirudin
Human rrotlvlh facror
Human;rumalbumin

/ un lyr ""t- &elv,.
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ftilk/.ve ,4!<a42lrn- /Qrvtp Znattd
h 4*rtq.Zg

ftr& f93 Some exotenoG pmteins that have be!n
!Ipn*t!d ul rhe marnmary glands of transgmic aninale

Antiduotribin m
Calcitonin
BrythroDoietin

. r*o. ri

. F.cbr l'Itr
Ebdnogen
Clucagon-like pepride
Granulocyte colony-srimularing factor
Growth hormone
H!dloglobin

Human s!rum albundn
. Itl8ulh

tEulin-like growrh facto! 1
Inerkulin 2
lrctoferrin
ltlozyme
I\ronclonrl antibodies
N6ve growth factor p

a ftotein C
Superoxide dismuhre
Tr5sue plasminogm activator
ql-Antitrt?sin

a-Cluco6idase
o-kcblbumin

thl'h I9-2 Milk produdion and esrimad rlcombinant prorein yi!kb fron
organisms used fror the expression of rr.nsgenes in mamrirary glaids

Annuel milk yi!ld
(ite$) per fcmale (kglyl)

0.02
1.5

Rabbit
Pig
Sheep

Go.t
Cow

5
300
500
9m

10.000
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,7.15 Pro&tr1,qo'' offmnl{enk Clon stor?rranntngl
Ih! producdon of transgenk animals Involves a ombinatlon of
DNA t!chnology and cproductiv! tednology.

7Ay=fifi:fJ:i,i'r,,
f t
\ 

\  
HumandrAr

^-  ona.u l tu red ish
tr-'-6-\

draa**-';;*;-r W
I kilh all celb that do -J
I nor trave ttre verror. l 

-J,

@



)

Shcp

Pit
Ribbit

/ffi"*il
H#1ry

z.bnlrh

Mollurk

2
2
2
2
2
0
0
0
0
0
I
0
0

0: No significut pmtB.
| : Has b!.r ft.onplirhd crFi|mtilly Obof of conccpt).
2: Routinc qFdmnbl $c.
l: CottwEirlizlid loo8hl
4: wid6pMd poduction.

se (Dov., 2000)
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One daychildren mayget immunized by munching
on foods instead of enduring shots. More

important,food vaccines might save millions who
noiru die for lack of access to traditional inoculants

Edible Vaccines
byWilliam H.R.Langridge

ia Sdl'f,. Amr.^x sahmh' ?aYn



HOW TO MAKE AN EDIBLE VACCINE
One way of generating edible v.ccines Elles on the
ba(ledumAg|Dbd(' .eflun tnda<h'ns to deliver intu
phnt cells the gpnetic blppdnt! fDr vinl or bacterial

iE5l'ANCE
G'NE D!ADCELI

r&+
aNt|Btoic frEDruM

3 E)@@h.ftorn fir
brdkio ktl c.B rtEt L.t
itEn6rodr3 llbhrd
srlivin9-(g.|rHltrr.d)
alkion hipt.rd form

'antigens"-pEteins that elkh a targsted immune
rcspons! In the rc.ipi!nt lhe diagEm illustrater the
prcductlon of vaccin! Dotatoei

4 Ald c.lluito rpon

5 Ptrt ln so|L $Idarlhr!.

Y.U. t. ErdU. trr|'g.||k !t nr v!dt|.,

Edlbte

lL.tl.blle ent rotortn I iubunh

CtEt ra ro{n B 3ubuntt

Enierotoxlg!nk fr.lEltch/a @t liDb.tat eubunit
,.pan r. od.r polt o p.fdd.

20

t4

l l
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21.4 Principles of gene therapy

G,rne rheDpy hvolvcs lhc drcd senedc modr6cebon of.els
o, thc.p/!sr in o!d.n ro ehi*r a rhrEpeuric goal.There re
ba( dBbncdos rn lhe ry?es ofc.Ij nod6ed,rnd fie oDe of
modr6c,oon effected.

) Gern-Une gere tberapy prcdu(es r p
n$rblc modi6(ruon.ThB m8ht be acl!*rd b modj6_
calion ofa gmere, a zygote or m erly embryo. cerm line
thenpr is bamed in muy councies fo. crhjcal rcso$ Gee
Ethi6 Ba* 4.

) Somatic cel gene tleEpy ains ro modi& sDec ic ceus
or risues ofthe p.dent in a way $at is con6;ed to rh"
pabent.AI rurenr Bcne rhedpy rflal rnd prcrocolt,r for

s..*... . ^d , i. -"ai6ed h r numberordrfferent 'A
(Fig,P 2t 4).

) Gene $poFmitrr.tioo (Jso crxed gcne augnrnuoon)
.'m,o suppry r hrncEotung copy ofa detecnr genc.Thn
would be lsed ro rrear lo$-of-ftnction cordinons (Sccrio!
16.4) where ft6 diseae proce$ is the rcsdt ofa g!nc nor
funcLionrng h.r. and now Cy{i( nU,o", *o,ta t. .
typical candidrte. It would nor be suitable for loss-of_
tunftion rcndiboE wh.F irreveuibte dMdse hs,lE dy
been done,for exmpte thF,gh *-. r.du*ln.*U,yo-.
dflclopmenr. Cecer ,hehpy cou_ld inrctre g.ne ruppl+

,ncres. the rmmune Erponse agaict r
tuor or to rcplace a defecrir rumor supprc$or gene.

) cene .enr"..ae.r n more rmbihous. thr rm D to
rplace a nutant gene by a correcdy frqcrionirg .opy, or
io corrc.t a muraion i, rtr. cere replac!nenr wodd bc
requircd for gain-of tunction dise6es where thr esdent
nur2nt gene js doing somerhing positively bad.

) &!g.ted inhihirion or c.na c-n*s\i^n is $De.,dv
rcleqnr in infe.dou( disrse. whre e$rnnat tuncDons of
the pathogen aE rargeted. I! could atso be used to silence
a.tiqred oncogens in cancea to damp doM unwanred
rcsponses u autormune dterse .dd maybe to jilence a
gain of-tunftion muonr .llete in lnlcrited di,eaL.

) Slsged.tililgJt j!sfiJq!.[![" is parricularry a!pr!

ExPe( ta  on \  abour  gene rherapy  have ro l loqed J  m,Dr_
oepre$,re course ove. rhe past 15 yeas c cycles of over_
optinjsm aE fonoEd by bo!6 of exce$ive pe$itum. An
:mpo.tanr rcpo.t for thc US Nariona_l Iurirutes of Heaki in
1995 .mhptcd ro iDjccr some eatiry (Bd 21. t). Since rhc,

I

c .

1.
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/u l/.eo !Flrc roeai 6T77.o.t

cell

Nomdly, mucus
is siwspi away

NGe/mouh rom ungs

Bronchi

tungs

In CF patients, mul,alion in tho CFIFI bl@ks ils funclion
l!ading to an acoumulalion oJ CFin lh! c!ll. H2O lrcm
mucus ente|s thecellin an efibrt to dilole high CF
concanrrarion. Thick mucus clogs lh! ai ay,

Liposome containing !!ctors wilh nomal
CFTR a! tak!n up by tlacnsal cslls. 6D

iu&
\ @ 1
/O6D I
LO

Flgur. I l.l3 rr!ahg q/8dc Flbro3b !y Geft Th!6py

od ttnpy t..rch oatr P|6b. or . orE r* cyrdc ttt d.

G4 tlsrpt oa|b6 ldt FDil$ tor lllb-evlng UsUE.t b. CF
p.tkt. Jc i ta!.rl tn o@ of cF FrlstlEn l6toEdm
.yn@fr, ctde tlF+y b. cF h.d t .t .t In 1990, rho rdd sr3
s|6nj|y qrrt d 6rlty CFTR oqE by..ldhc ffil opB of tlE
seFto Lbmt ry.dl dtuE.

In 1993, iE nrlt.rpqlmrEl gft lhRpy tll'Ert E dva to .
!.ttint wl6 Cf. R!erd6 rFdliled . @||rm old Urus lo ..t 6 .
d!rvsy v.hld. - or.vet /- 6ntiC t}E |mr sEE to rhc cFrR
cdl. In tiE .lrsy. ot th. tunC,

Sub6!qGt lbrd! h.E t d.d dtE ddE b of s.E ddrv.ry, ch g
ftt dFi..t 3tnlh.tt vdrE, |@ dop6 d drfdt|g .dl5 &rr. .
n6ihl6l!b. ro cFlR cdL i.tm dE dMys ol l@gt R@rd6 .E
n4 tedm .g@l .l6ll6y Ehg n rdhqs.

But fndi! nr b.4 ddlvsy syrtdn br tdGpoitnC |tmt CFIR lgE
E oily oB F!!|@ drt..lsd.ts mEt $lE to &rEtop.n !ftdve
t!!.!ngt tor cF. sd.dsE tu* d$ .t a{dE tn ff.$not.ttt id
lum c.lh, r.lcntt ttu 'p.Et.d!f lnn eFdE CFIR.db, fnd on
hd b4 trEtErt stplld ld .d ho, ott r n n..a to b. Ee..t d.

Th. tu.rdc &rGb oEm thd.pt .redlnEft. h.E lnrcVed lqm dlb
bqE tlE 6|3n dlt..dclbL ed b@e lung d.rE{. k
t r rd ffi, lllctir!.El||g !rcblqn tD cF o.tdrti &n !dsd*.
hoF t,tt dr idn bob b.hs dd.bp.d lb. r.c o||. rr b...lF.d
to !-t dF ald .lt bd bt cf,

Tr!aling CF wilh aoroel
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Cavs V*at

MFl.gold!d.t@tacdc inpt.rtdio.
ol voctor pDdwtr colb (vPcl Into

Rottod|rlc Int&t thd c.ttc

ucing c!lls lVpC; bljs)
!a ftnodi,ss! Intact
cstl3 lpinu bur nor hs
Th! ndnt6xic prcdru!
h nt c6r4 giv h

G..'crdqL ldb tr H.d.d en.
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-.aprid protein genewth s gnalsequence
lhumaf,.oNAronnrud I
!Dromotof
a;!hchbrema.kP( e.q., neoR i
-r'remin*ioniequ!icdwth polyAs gna l

Gene therapy er vi@. e,9,, inst!m celk

V!<to6 for gene theFpy

.dv.ntase i advantase

drs.dv.nts. dlsadv.nbqr
low.cp:.ity I lowell.m.y

ffi @

Experiments on gen! therapy (end ol 2002)

snpl.tld.nd!r.d a.n6

(> 300 p.tienB, >30 prcto<ok)

infe<tioos dieases. hostt AIDS
{> aoo p.t dE. >rl0 poreok)

(> ro0 pane.B, >60 ptuok)

hktocomp:ribirrty.ntigens, tomorsltpre$orqenei,
ruicide qenes, rL-2, rL-7 and rt-r2

scro A0A g.ne, cyiri< libmeit. fa.tor rx.66nk

tEnsqenic Tlynphocyle. 0M E(.ines

vt6Fr2r (arhed6rsrs),lhtumlroidfinr it

t
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wne set tJank - Suicid. g.n! therapy
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Tn!tlErn ot Fogrcsriiy! or r!curat pcdhfic mallgn rt supfl!.trloti.l b.din
tunor. viffr ndF! iltr|!r vlrus thlmuln. tin !! gFn !*tor-froduc.t
cdl. lollowcd by inh.rtno|,3 gi.nciclovir ldminldrttlon

noarJ. tuc, rrD., Cdy R.itl, xD., Ph!' Judnh C VtbLtr ., tilD,, JaOan,r.{a
Tdn. {.O., *r E B!rd*|\ tLD., l(16 Aurlq l{O1 P||.D., lt 5..rh t *d{ t.ll.Z, J,
c.ntd lEoob, r D..lh$lD H.cogi, tao., PtD" oll!.irl|tn., r'D.t md ldrd P.

DlFtr&tr <, tt*<toey, F\.6.ni.s, Hqndd.9yto$t*ay, NM6tgql, ,n oit{bdic
tkqtot, cNE6s ltdiftl idid cald, ylds' t,v6\ o c : IE tug. $!dlngld
u1},.trtn! Hd!.,//hl6|, wcrllin, D.C ) Oapdfrnat d ^latarady, l@o c&tc, a@rFsit ,
inidd, D.@i|,,dl6 d tTxtanis dn l/gEqg*y, c/m&6s H6pnd 16 a!a* 4n
u.N*'y d sdna c.$tni4 L6 atpd6, caikt 6: r,iwJkih *,*t
lrrid&Ater$'.\ttdi k, tu#, Gdnaif: w.qi a, Mnt(B, kadih+tfrw unigs,l,
H*-tt''it*laa, HatE, Gffi{1y Nddts Ftffia GDdl, N@eg, @ndry:ad @t*
fta4y, lrc , E6dE!d6, LlayEn

otld The o!t@m ror orrrd$ rith twred mdigred urLnlumB a p6. Tt! Eionty of

FlliE d! of Fogc*iE d!e v/tnh mnrE ol EhF., and oltEr ltEcFuoc opdo6 tB
i-&d. The lml or lhi! PrEe | .ndy Ms t wlBb ,E etely ol in vi4 6ridr,! 96. lh.Ept
h 12 chlld@ wnh Fm4 mlEmnr, swratenldial bEin tu'm.

ffiDd.. A,t r oo0ml cpeed bmr .lsrioll mutiid! ir*EtirE d tudm r!ior-gqr]dnt
6lb $edhg nd.E EpfEid-dde.tiw Elrct16l w.tm 6dlE oE hrD- dnphr ylto.

lrtntdld rdr.9F'l o{!|v-ft') qpre E! nde hto tu rlm ol tu t*don @ily. Foui-n
d.y. dn!r lho v6b4dtdr,g erb FE in'!.t!d, g.michvi m. lddlntteEd br 14 &y. TrP
relBiEl v.do.lrEt m! wod ody inEded .nd oQ.!.d tllv-ft| ln FDltroEfiE elb, thich
.E rdrLd.nd I sdE or i.irb.lt 4it6leadto erre.h Th. mdbn !!p d lh6 till6d! m6
11 166 (6n!p 2-15 ts) r:Ered b.li.rumE indlkd .4n mlloEnt dlom3,lwo
eper'dymEq E d ttrd p.im ne Nrcedodeml tlmR TIE p.li!ri. *! tr4hd witl ore d
$e e@dilE *s 6r,tEt@ ol tr.{or4EdEr elb Fdr taEied enf.lErc6
.t r.m ad*e e6..t !6 dr*bFd pctuy Gbbdto tra ve.L.-s.od(d'D elE l. Edrild
d6 F|rffin Noblical herntg or veir*l|al initsrid &ELp, .rd t6b fo. Ddi.ahF
6npd.nt Btovl|rg yitk ql ne{d'e frndilla

CaCBbe Tlir Pl6 | .tdy (bmt&tl6lhal in liw g@ thdP In r|hlch. Edlc.toF
(t a.<{6 rlldrrd v!.io. ,t ruire v!dor-pEdutE 6lh b dh6Ed tt |nh lrr..uqr !n b.

F.bni.d dn eddy -lbty h . a!ld goup d dlHen dn b6|ts d .{p6tsrlo.id b.lin
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cor! proteinr envelope
lransdpi.se prot!in

Figura 3.4 Tho vlrlon o{ RSV and relar.d vlru3!r {A) this
lch!matic drawing of the 5tructu! of a retovirus virion, su(h a5
liat of Rous sarcoma virus, indicat!s lhree major ryper of viral
proleins. The glycoprotein spikes (encod!d by the viral erv gene)
p.otrude fiom lhe lipid bilayer that suffounds lhe vidonj these
spik!s enable the virion to adjorb (arGch) to the surface oi a <etl
and to introducethe internal contents of th! viion into iis
cr,toplasm. Th!s! include a complex prctein coar formed try the
!!veral core proteins encoded by rhe vtfalgag gene_ within this
prctein shellarc found two idefltical(opiel ol the viral genomic
Rl,lA and a number of !vese vanssiptas! molecul!s speciied by

thevnalpo/ gene. (8) Scanning electrcn micrcgraph and
(C) transmision electrcn midograph showinq murine leukenia
virut (MtV) particles budding frcm the tudace of an infected cett.
As the nucleo<ipsids (containing the gr9 proteins, the vkion RNA.
and ihe rev!6e trantsipta5e) leave the cell, they wrap $ems!lv6
wilh a patch of lipid bilayer taken f.om the ptasma membrane of
the infected cell. (A, adapted from H. Fan et al.. The Biotogy of
AlDs. 8o5lon, MA: Jones and Eadett Publkhe6, 198q 8, counesy
of Albert Einn!in College of Medlinej C, courtesy of Laborarorre
de Biologie Mol!.ulaile.)
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Figure 3.2 Roui! protocoltor inducing rarcomai In chlc*.ni
Rou5 rernoved a sarcoma frcm the breatt mu$le of a chicken,
ground it with sand, and pass!d the resulting homogenate thrcugh
a fine-pore lalrer He rhen iniected the fihrate (the tiquid that passed
throlgh the fih!r) into the wing wEb of a youflg chicken and
obseryed the development of a sarcoma manv w!!ls later He then

ground up this new sarcoma and !peated the cy(le of
homog!nization, filtration, and injection, once again obs!riinq a
tumor in anothsyoung chicken. The5! cycles couLd b! !peated
indefinitely; afte. ppeated s! al pass.ging, the virus was able to
produce sarcomas far more rapidly than the original vkal isolate,
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by d!lelerlous g6nes)

Ch!moprotoction (to add
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rrylg@pl(to enhance
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c!lls highly s!rcltlvo to
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193 fh.rapsutic Cloning Th! comblnation oi nucl!artransdantation and st!rn celttechnoto-
gies could lead to the prcduclion of cells and tissL!s for imnsp antalion that wou d nol be Elect-
ed by tre pati!r b immune syst!m.

A^.rt; faT.ae,.r
Att, ht{ az
+. 4a4. --
<anc 2tbt *a



flteryaw GE,wE 7lv4S .ZrtcteS

2o/oz-fro;

caa.rcn t
R,*n

e*lnrt<6,,7p12 /

!u;te arc'o


